Two distinct pathways for inhibiting pds1 ubiquitination in response to DNA damage.
The presence of DNA damage activates a conserved cellular response known as the DNA damage checkpoint pathway. This pathway induces a cell cycle arrest that persists until the damage is repaired. Consequently, the failure to arrest in response to DNA damage is associated with genomic instability. In budding yeast, activation of the DNA damage checkpoint pathway leads to a mitotic cell cycle arrest. Following the detection of DNA damage, the checkpoint signal is transduced via the Mec1 kinase, which in turn activates two kinases, Rad53 and Chk1 that act in parallel pathways to bring about the cell cycle arrest. The downstream target of Rad53 is unknown. The target of Chk1 is Pds1, an inhibitor of anaphase initiation whose degradation is a prerequisite for mitotic progression. Pds1 degradation is dependent on its ubiquitination by the anaphase-promoting complex/cyclosome ubiquitin ligase, acting in conjunction with the Cdc20 protein (APC/CCdc20). Previous studies showed that the Rad53 and Chk1 pathways independently lead to Pds1 stabilization but the mechanism for this was unknown. In the present study we show that both the Chk1 and the Rad53 pathways inhibit the APC/CCdc20-dependent ubiquitination of Pds1 but they affect different steps of the process: the Rad53 pathway inhibits the Pds1-Cdc20 interaction whereas Chk1-dependent phosphorylation of Pds1 inhibits the ubiquitination reaction itself. Finally, we show that once the DNA damage is repaired, Pds1 dephosphorylation is involved in the recovery from the checkpoint induced cell cycle arrest.